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SKY TEMPERATURE BE IND THE MCON

C. R. Bomerlock - W3WCP

INTRODUCTION

It is common knowledge that if an antenna is p01nbed at \
the sky, it will recelve[:ad1
chiefly by our galaxy, the milky way. The intensity of the ‘\

 noisel This noise is generated

emissions will, of course, depend on the particular part of
the sky at which the antenna is pointed; the "hottest" direc-
tion being that of the galactic center (&= 17 7P43% , §= -28.8°). , ‘
If, now, one desires to communicate with scme object
that is silhouetted against the sky, and whose position in
the sky changes, it is important to know the background sky
temperature in the vicinity of that object. (the ”temoaravhre
is a measure of theE:égggﬁjg;gggggwpowéw} In a situation
such as an amateur VHF moonbounce attempt, this information
can make the difference betwgen success and failure.
METEOD
~To cbtain the'da%a, the position of the mcon was deter-

mined (in equatorial coordinates) from The American Ephemeris

and Nautical Almanac for 12 noon each day of the month of

December 1865. These oositionéfwere then converted into
galactic cooréi nates with the aid of approprla te coordinate
conversion tablescz). Knowing the position of the foon in
galéctic coordinates allowed the background sky "temperature"
t0 be read from a radio map of the galaxy. The particular
one used was plotted by Baldwin(l) at SlMc using a 2°X 15
beamwidth. ;

Since the moon's precession rate is small, the gross
features of the data are valid for a year or so. Because

the data varies in a periodic nmanner, similar plots can be ;
1ace for any desired month in this valid period by simoply
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siaifting the abscissa of the curve by a multiple of one lunar
orbital period (about 27% days). The values can also be
extrapolated to other frequencies by the approximate formula:

fo 2.7

L2

X = "0
X

¥hile the details of the radio sky may vary with frequency
somewhat, the main features will not change.
RESULTS ‘
The end result of 2ll this work is the curve shown in
figure 1, plotiinmz—background sky.temperature behind.the.
_moon for 144Mc. Note that for about 3 days out of the
month the moon is passing directly across the center of the
nilky way, resulting in very high noisé temperatures in the
antenna beam. As an example of what effect this can have on
2 meter moon bhounce communications, coansider the following
case:
banawidth - 1 kc
Pre-amp noise figure = 2 db
Sky temperature = 400°X.
~140 dbm

The pre-amp noise figure can be converted to. an eguivalent

il

neceived signal

noise 'temperature’ by the relation: _ _

T = 290 (N-1) degrees Xelvin .
waere N is the noise factor. The sky radiation can then be
added directly to this pre-amp noise temperature, since they
have the same effect and are in the same units. The total
noise can then be converted back to more familiar units of

rover by:

Hoise power = X133
- =23 - : ,
vhiere: £ = L.0X1 = Boltzman's Consiant

T = gky temp. + pre-amp Temp.
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-142 ¢bm, and the received signal to noise ratio will be:

S/N = +2 db
Now consider what happens if the same system is used when the
e
“

moon is in fro o the galactic center. In this case:
€

el
Sky temperature = 3000°X,

50 Noise power = XIB = -133 dbm.
The signal, however, is still only -140 dbm, so that the
received sigpnal to noise ratio under these conditions has
dropped to -7 db! This kind of variation can easily make
the difference between success and failure.

Values for other frequencies can be determined by
dividing readings from figure 1 by the appropriate factor
from figure 2 {(a table showing the relative ncise strengths
for various amateur bands). Clearly the problem lessens

ith increased frequency, and becomes negligible at 1Z9GMc.

<

Table 3 gives a 1list of approximate dates of future
"noise maxima" which should be avoided for VEF mocn bounce
atrempts (unless . the system.is designed to handle these

conditions). -
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Figure &

FREQUENCY CONVERSION FACTORS

For a Freq.
of:

<

Divide Values
of Curve by:

50 Me.
144
220
430

1296
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0.058
1.00
3.15
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Figure 3

Dates of Noise Maxima

( for a moon-tracking antenna)

July 27, 1964
August 23
September 20‘
October 17
November 13
December 10

; XERO
R g COPY

I
4

i

Jan. 1, 1965
Jan. 28
Feb. 25
March 24
April 21
May 18

June 14
July 11
August 8
September 4
October 1

October 29
November 25

Decenber 22
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